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Hlawka (cf. [31) – – Djokovic (cf. [1])
weight version
Hilbert $\mathrm{H}$ :
$|x|+|y|+|z|+|x+_{\mathcal{Y}^{+_{\mathrm{Z}}}}|\geq|x+_{\mathcal{Y}}|+|y+z|+|\overline{\mathrm{c}}+X|$ $(x, y, z\in H)$ .
Hlawka - D. Z.
Djokovic :
$n-2k-1 \mathrm{I}=\sum_{i1}^{n}|x_{i}1+(_{k-2}n-2\int i1x_{i}\sum_{=}n|\geq\sum_{1\leq i1<\cdots<i_{k}\leq n}|X+\cdots+\chi|i_{1}i_{k}$
$(2\leq k\leq n-1, X_{1},\cdots, X_{n}\in H ; n=1,2, \ldots)$ .
$n=3,$ $k=2$ Hlawka $n$
$x_{1},\cdots,$ $x_{n}\in H$ Diokovic 5
– :
(i) $\#\{i:x_{\mathrm{i}}\neq 0\}=2$ .
(ii) $\#\{i:x_{i}\neq 0\}=3$ and $\sum_{i=1}x_{i}=0$ .
(iii) $k=n-1$ and $\sum_{i=1}x_{i}=0$ .
(iv) $X_{1},\cdots,$ $X_{\text{ }}$ are codirectional, i.e., $\exists y\in H,$ $\exists \mathit{0}_{1},\cdots,$ $\alpha\geq \mathrm{o}n:X=\alpha_{i\mathcal{Y}}i(i=1,\cdots, n)$ .
(V) $X_{1},\cdots,\hat{X}_{i},\cdots,$ $x_{\text{ }}$ are codirectional for some $i=1,\cdots,$ $n$ , and $x_{i},$ $\sum$. $x_{i}$ are codirectional.
D. H. Similey and M. F. Smiley [4]
– $n$ $k$ $A,$ $B,$ $C$
:
$A \sum_{i=1}^{\text{ }}|x_{i}|+B\sum_{1\leq i_{1}<\cdots<ik\leq n}|x_{i_{1}}+\cdots+Xi_{k}|\geq C|i1x\sum_{=}^{\text{ }}i|$ .
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$\text{ }\cdot\sum_{\mathrm{i}=1}^{n}|x_{i}|\geq|\sum_{i=1}^{n}x_{i1}$
$A<C$
$n(n\geq 3)$ xl” $x_{n}\in H$ $1\leq k\leq n-2$
$k$
(1) $|x_{i_{1}}‘+ \cdots+Xik[+|\sum_{\mathrm{i}=1}..X_{i}-(X_{i}+\iota\ldots k+x_{i})|\geq|^{\sum_{i=1}}xi|$
$1 \leq i_{1}<\cdots<i\sum_{k^{\leq}n}$
(2) $\sum_{1\leq i_{1}<\cdots<i\mathrm{k}\leq n}|X_{i_{1^{+}}}\cdots+X|i_{k}+\sum_{k^{\mathrm{s}}1\leq i_{1^{<}}\cdots<i_{n-}}$ $|X_{i1}+ \cdots+xln- k|\geq(_{k}^{n}\int\sum_{i=1}x_{i}n|$
- Djokovic $k$ $n-k$ (
$1\leq k\leq n-2$ $2\leq n-k\leq n-1$ \mapsto
$\text{ }$
(3) $\sum_{1}^{\text{ }}|X|i+(_{n-k-2}^{n-2}\lambda=\sum_{i1}x_{i}n|\geq\sum_{\leq 1\leq i_{1}<\cdots<ik\text{ }n-}|X_{i_{1^{+\cdots+X}}n}|i-k$
$\mathrm{B}_{\grave{\grave{\mathrm{a}}}}\Re O\backslash rightarrow\perp’\supset$ $\neq 0_{-}-’\supset\sigma$) $T\backslash \text{ }(2),$ (3)
$n-2)_{i1}k1x|+ \frac{n-k-1}{k}\sum_{=}^{\text{ }}i\sum 1\leq i1<\cdots<i_{k}\leq$ $|x_{i_{1}}+ \cdots+x_{ik}|\geq\frac{2n-k-1}{n-k}|_{i}\sum_{=1}^{n}Xi$




$\sum_{i=1}^{n}|X_{i}|+\frac{1}{n-2}\sum_{1\leq \mathrm{i}1^{<i_{2}}\leq}$ $|x_{1}+ \cdots+\hat{X}_{i_{1^{+}}}\cdots+\hat{x}+\cdots+x_{n}i2|\geq\frac{n+1}{- 2}|_{i1}\sum_{=}x_{i1}\text{ }$ . ..
(4) (2) , (3)
(2)
(1) $1\leq i_{1}<\cdots<i_{k}\leq n$ $\{i_{1}, \cdots, i_{k}\}$




$(\mathrm{i})$ $\wedge(\mathrm{v}\mathrm{i}),$ $(\mathrm{i}\mathrm{i})\wedge(\mathrm{v}\mathrm{i}),$ $(\mathrm{i}\mathrm{i}\mathrm{i})^{\dagger}\wedge(\mathrm{v}\mathrm{i}),$ $(\mathrm{i}\mathrm{v})\wedge(\mathrm{v}\mathrm{i}),$ $(\mathrm{v})\wedge(\mathrm{v}\mathrm{i})$ .
$(\mathrm{i}\mathrm{i}\mathrm{i})^{\mathrm{t}}$ (iii) $k$ $n-k$ : $k=1$ and $\sum_{i=1}x\text{ }\mathrm{i}=0$
$(\mathrm{i})\wedge(\mathrm{v}\mathrm{i})$ $(\mathrm{i}\mathrm{i})\wedge(\mathrm{v}\mathrm{i})$





$\exists y(\neq 0)\in H,$ $\exists\alpha_{j}\geq 0:x_{j}=\alpha_{j}y(j=1,\cdots,\overline{i},\cdots, n)$ for some $i=1,$ $\cdots,$ $n$ ,
$\exists z(\neq 0)\in H,$ $\exists\beta 1\geq 0,$ $\exists\rho_{\mathrm{z}}\geq 0:\sum_{1i=}xi=\beta 1z,$ $X_{i}=\rho_{\mathrm{z}}\mathrm{Z}$
$(\alpha_{1^{+\cdots+\hat{\alpha}}i^{+}}\cdots+\alpha_{\text{ }})y=(\beta_{1}-\beta_{2})Z$
$\beta_{1}\neq\beta_{2}$ $y=. \ldots\frac{\beta_{1}-\beta_{2}}{\alpha_{1}++\hat{\alpha}_{in}+\cdots+\alpha}z$ $i\not\in\{i_{1},\cdots, i_{k}\}$
$i_{1},\cdots$ , $\alpha_{i_{1}i_{\mathrm{k}}}+\cdot\cdot\cdot+\alpha\neq 0$
$x_{j}=0(j=1,\cdots,\hat{i}, \cdots, n)$ $\beta_{1}=\beta_{2}$
(iv)
$\frac{\alpha_{i_{1}}+\cdots+\alpha_{i_{k}}}{\alpha_{1}+\cdots+\hat{\alpha}_{in}+\cdots+\alpha}|\beta_{1}-\beta 2||z1+|\beta_{\iota^{-\frac{\alpha_{i_{1}}+\cdots+\alpha_{i_{k}}}{\alpha_{1}+\cdots+\hat{\alpha}_{i\text{ }}+\cdots+\alpha}(}}\rho_{\iota}-\rho 2)||z|=\beta 1|z1$
$\alpha_{1}+\cdots+\hat{\alpha}_{i}+\cdots+\alpha \text{ }$





. $\alpha_{i_{1}}+\cdots+\alpha_{i_{\mathrm{k}}}\neq 0$ $\beta_{1}>\beta_{2}$ (vii)
(vii) (V)
$\exists y(\neq 0)\in H,$ $\exists\alpha_{j}\geq 0:x_{j}=\alpha_{j}y(j=1,\cdots,\text{\^{i}},\cdots, n)$ for some $i=’ 1,$ $\cdots$ , $n$ ,
$\exists z(\neq 0)\in H,$ $\exists\rho_{1}\geq 0,$ $\exists\beta 20\geq$ : $\sum_{i=\iota}X_{i}=\beta 1Z,$ $x_{i}=\rho_{2}z,$ $\rho_{1}\geq\rho_{\mathrm{z}^{\geq}}0$




$\alpha_{1}+\cdots+\hat{\alpha}_{i^{+\cdots+}}O0n$ ’ $x_{j}=0(j=1,\cdots, \text{\^{i}},\cdots, n)$ (Vi)
$i\not\in\{i_{1},\cdots, i_{k}\}$ $\text{ }$
$|x_{i_{\mathrm{l}}}+ \cdots+x_{i_{k}1+}|\sum_{i=1}^{n}x-(x_{i_{1^{+\cdots+}}}x_{i_{k}})i|$
$=(\alpha_{i_{1}^{+}}... +\alpha_{i_{\mathrm{k}}})|\mathcal{Y}1+|\{\alpha 1+\cdots+\overline{\alpha}_{i^{+}} ... +\alpha_{n}-(\alpha_{i_{1}}+\cdots+\alpha i_{k})\}_{\mathcal{Y}^{+}}\beta_{2}z|$






















Theorem 1. $\mathrm{I}x\mathrm{t}\mathrm{H}$ be a Hilbert space and let $x_{1},\cdots,$ $x_{n}\in H(n\geq 3)$ and $1\leq k\leq n-2$ .
Then
$= \sum_{i1}^{n}|x_{i}|+\frac{n-k-1}{k}\sum_{\leq 1i1<\cdots<ik\leq}$ $|x_{i_{1}}+ \cdots+x_{ik}|\geq\frac{2n-k-1}{;\iota-k}|i=1x_{i1}\sum \text{ }$.
Equality holds in the above inequality if and only if one of the following conditions holds :
(a) $k=1$ and $x_{1}=\cdots=x_{n}=0$ ,
(b) $x_{1},\cdots,$ $x_{n}$ are codirectional,
(c)
Here the sign A placed over a vector indicates that this vector is to be deleted from the
sequence.
Corollary 2. Let $x_{1},\cdots,$ $x_{n}\in H(n\geq 3)$ . Then
$\sum_{i=1}^{n}|X_{i}|+\frac{1}{n-2}\sum_{1\leq i_{1}<i_{2}\leq n}|x_{1}+\cdots+\hat{x}_{i_{1^{+}}}\cdots+\hat{x}i_{2}+\cdots+x\text{ }|\geq\frac{n+1}{2}|i=\sum x_{i1}1n$ .




(5) $i1 \sum_{=}^{\text{ }}1xi|+(n-2)|i=1i\sum nX|\geq\sum_{i=1}\text{ }|X_{1}+\cdots+\hat{X}i^{+}\ldots+X_{n}$




$\geq 2|x_{1}+\cdots+x_{n}|$ (by the Djokovic inequality)
:
Theorem 3. Let $\mathrm{H}$ be a Hilbert space and let $x_{1},\cdots,$ $x_{n}\in H(n\geq 3)$ and
$\mu_{1}\geq 1,$ $\cdots,$ $\mu_{\text{ }\backslash }\geq.1.$ .Then
$\sum_{i=1}^{n}\mu_{i}1^{x}\mathrm{i}|+(\sum^{\text{ }}\mu i-2)|\mathrm{i}=1\mathrm{i}=\sum 1\text{ }X_{i11}\geq\sum_{i=1}\mu \text{ }l|x+\cdots+$ $+\cdots+X_{\text{ }}|$ .




D. H. Similey and M. F. Smiley Hlawka Djokovic
Hlawka
Hlawka
$l^{p}(\Omega)$ $1\leq p\leq 2$ Hlawka
$p> \frac{\log 3}{\log 1.5},$ $\#\Omega\geq 3$ Hlawka (cf. [21, [4])
$p= \frac{\log 3}{\log 1.5}$
: –
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